Prolonged exercise induces structural changes in SR Ca(2+)-ATPase of rat muscle.
Sarcoplasmic reticulum (SR) isolated from the deep red portion of the gastrocnemius muscle of Sprague-Dawley rats after a single bout of prolonged exercise was shown to have depressed Ca(2+)-stimulated Mg(2+)-dependent ATPase activity over a temperature range of 15 to 42.5 degrees C when compared to SR obtained from control muscle. Inclusion of the calcium ionophore, A23187, failed to restore the depressed ATPase activity from SR of exercised muscle to control values, but it did normalize the stimulatory effect of temperature on ATPase activity. This depression was also manifested as an increased activation energy when the data were converted to an Arrhenius plot. SR vesicles from both groups showed no differences or discontinuities in plots of steady-state fluorescence anisotropy. When the binding characteristics of the fluorescent probe, fluorescein isothiocyanate (FITC), were analyzed, SR vesicles prepared from exercised muscle displayed a 40% reduction in binding capacity with no apparent change in Kd. These findings support the conclusion that a single bout of exercise induces a structural change in the Ca(2+)-ATPase protein of rat red gastrocnemius muscle that is not a direct result of gross lipid alterations or increased muscle temperature.